(19 



J 



Europaisches Patontamt 
European Patent Office 
Office europ^n des brevets 





@ Publication number: 0 449 632 A2 



EUROPEAN PATENT APPUCATION 



@ Applicatbn number: 91302748.8 
@ Date of filing : 28.03^1 



(§)lntCL^: H04N 5/268 



@ Priority : 28.03.90 JP 80302/90 



@ Date of publication of application : 
02.10.91 Bulletin 91/40 



@ Designated Contracting States : 
DE PR GB 



@ Applicant : SONY CORPORATION 

7-35. Kitashinagawa G-chome Shinagawa-ku 
Tokyo (JP) 



@ Inventor: Shoda, Akihiko 

do Sony Corporation 7-35 Kitashinagawa 
6-chDme 

Shinagawa-ku Tokyo (JP) 

Inventor: Usui, Yoshinobu 

do Sony Corporation 7-35 Kitashinagawa 

8-chome 

Shinagawa-ku Tokyo (JP) 

Inventor : Mizufani, Tomoji 

cJo Sony Corporation 7-35 Kitashinagawa 

6-chome 

Shtnagawa-ku Tokyo (JP) 

@ Representative : Nicholls, Michael John et al 
J.A. Kemp & Co., 14, South Square, Gray's Inn 
London WC1R 5EU (GB) 



(S) Matrix switcher apparatus. 



(§) Tbis invention provides a matrix switcher apparatus adapted to arbitrarily distribute inputs of a 
plurality of channels to outputs of a plurality of channels, characterized in that the matrix switcher 
apparatus is permitted to have therein a cross point matrix adapted for connecting one matrix switcher 
unit to any other matrix switcher unit or units to carry out expansion of input/output, and that input and 
output terminals expandable up to a predetermined maximum number of channels can be provided in 
the matrix switcher apparatus. Further, this invention provides a matrix switcher apparatus comprising : 
a cross point matrix including input terminals of a plurality of channels, and output tenninals of at least 
partial channels of the plurality of channels and channels expandable to any other unit or units ; and a 
cross point matrix including input terminals of partial channels and channels expandable to any other 
unit or units, and output terminals of partial channels of the apparatus, thereby making it possible to 
constitute the system on a compact scale or varkHiS scales, and to reduce the cost 
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This invention relates to so called a matrix 
switcher apparatus (matrix routing switcher 
apparatus) adapted to arbitrarily distribute inputs of a 
plurality of channels, e.g., for video signals or audio 
signals, etc to outputs of a plurality of channels to s 
deliver the distributed outputs. 

At the place where a plurality of equipments (e.g., 
video tape recorders (VTRs)) are dealt to carry out 
e.g., editing work, such as, for example. In broadcast- 
ing stations or post productions, there may be used so 10 
called a matrix switcher apparatus (matrix routing 
switcher apparatus) for arbitrarily distributing inputs of 
a plurality of channels firom these plurality of equip- 
ments (VTRs) to outputs of a plurality of channels 
(editing rooms, etc.). Namely, as shown in FIG. 1. in is 
the case of transmitting signals (video signals) of res- 
pective channels from, e.g.. 32 VTRs 101 to 132 
within a VTRroom 100, e.g., with these signals being 
distributed by 8 channels every four editing rooms 151 
to 154, signals from respective VTRs are once trans- 20 
mitted to a matrix switcher apparatus 140: Then, 
these signals are distributed and transmitted to the 
respective editing rooms by the matrix switcher 
apparatus 140. 

In such a matrix switcher apparatus, the matrix 25 
size required varies diversely in dependency upon the 
scale of the system using the matrix switcher 
apparatus. Namely, according as the number of VTRs 
or the number of editing rooms is increased, the mat- 
rix size of the matrix switcher apparatus becomes 30 
larger. The matrix size of the matrix switcher 
apparatus at this time is ordinarily expressed as the 
number of inputs (the number of input channels) x the 
number of outputs (the number of output channels). 
For example, when the matrbc size is expressed as 1 6 35 
X 16, a matrix switcher apparatus having the number 
of inputs of 16 channels and the number of outputs of 
16 channels is provided. Further, e.g., when the mat- 
rix size is expressed as 32 x 32. a matrix switcher 
apparatus having the number of inputs of 32 channels 40 
and the number of outputs of 32 channels is provided. 
Switches are an-anged on the cross points of 16 x 16 
or 32 x 32. respectively. When any switch is selected, 
distribuUon of input channels is carried out. 

This matrix size ranges to an extent from 16x16 45 
to 256 X 256. Hitherto, in order to cope with such vari- 
ous matrbc sizes, there is adopted a system of cas- 
cade-connecting basic units (e.g., 16 x 16 or 32 x 32) 
to increase the scale of the matrix. Namely, this con- 
ventional cascade system uses both basic units for 50 
increasing the number of inputs and basic units for 
increasing the numt>er of outputs to carry out cascade 
connection, thus to increase the number of input 
channels, the number of output channels, and the 
number of matrices of the cross points. Accordingly, 55 
in accordance with this cascade system in the case of 
attempting to use basic units 160 of, e.g.. 32 x 32 to 
constitute a matrix switcher apparatus of 64 x 64 as 
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shown in RG. 2, four basic units 160 of 32 x 32 are 
used to implement cascade connections 161 to termi- 
nals of respective l>asic units 160. Thus, a matrix 
switcher apparatus of 64 x 64 is constituted. 

However, in the case of attempting to constitute, 
e.g., a matrix switcher apparatus of 256 x 256 by the 
conventional cascade system as described above, 64 
basic units of 32 x 32 must be used. For this reason, 
in such a large scale system, the size and the cost of 
the system in total are increased to much extent. 

Further, since the conventional basic units of the 
matrbc switcher apparatus only have a few kinds of 
sizes, e.g., 16 x 16, or 32 x 32, etc., it is difficult to desi- 
rably change the matrix scale. For example, it is dif- 
ficult to constitute a matrix having a size smaller than 
that of the basic unit, or a size extremely larger than 
that of the basic unit. 

It is an object of the present invention to provkJe 
a matrix switcher apparatus which permits the system 
for the matrix switcher apparatus to be compact, and 
permits it to be constituted on various scales, and 
which can reduce the cost. 

The matrix switcher apparatus according to this 
invention is directed to a matrix switcher apparatus 
adapted to arbitrarily inputs of a plurality of channels 
to outputs of a plurality of channels to deliver the dis- 
tributed outputs, characterized in that the matrix 
switcher apparatus is permitted to have therein a 
cross point matrix adapted for connecting one matrix 
switcher unit to any other matrix switcher unit or units 
to canry out expansion of input/output, and that input 
and output temninals expandable up to a predeter- 
mined maximum number of channels can be provided 
in the matrix switcher apparahjs. 

Further, the matrix switcher apparatus of this 
invention comprises a first cross point matrbc including 
the input tenninals of the plurality of channels, and 
output tenminals of at least partial channels of the 
plurality of channels and channels expandable to any 
other matrix switcher unit or units; and a second cross 
point matrix including input terminals of the partial 
channels fi^om the first cross point matrix and chan- 
nels from any other matrix switcher unit or units, and 
output tenninals of partial channels of the matrix 
switcher apparahJs. Here, the first and second cross 
point matrices may be comprised of at least a single 
substrate. 

In accordance with this invention, since the cross 
point matrix for expansion of input/output can be pro- 
vided within the apparatus, and input/output terminals 
expandable up to a predetermined maximum number 
of channels can be provided therein, it is possible to 
enlarge the matrix size up to the maximum number of 
channels. Further, since the first and second cross 
point matrices can carry out input/output only by using 
partial channels, the matrix size can be reduced. 
Accordingly, the matrix switcher apparatus <:an be 
connected to other matrix switcher apparatuses by 
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using the expansion channels. Thus, the matrix size 
can be also enlarged. 

The invention will be further described by way of 
norhlimitative example with reference to the accom- 
panying drawings in which: 5 

FIG. 1 is a block diagram for explaining how the 
matrix swScher apparatus is used, and FIG. 2 is a 
block diagram showing the connecting state in the 
case of realizing a matrix size of 64 x 64 by using a 
conventional matrix switcher apparatus, RG. 3 is a 10 
circuit diagram showing, in a block form, the outline of 
the configuration of a matrix switcher apparatus 
according to a frst embodiment of this inventton, RG. 
4 is a block diagram showing the outline of the con- 
figuration of a matrix switcher apparatus according to is 
a second embodinnent of this invention, FIG. 5 is a cir- 
cuit diagram showing, in a block fonm. an actual con- 
figuration of the second embodiment 

An embodiment to which this invention is applied 
will now be described with reference to the attached 20 
drawings. 

FIG. 3(a) is a block diagram showing the outline 
of the configuration of a matrix switcher apparatus of 
a first embodiment of this invention. FIG. 3(b) also 
shows the apparatus of the first embodiment The 25 
apparatus of the first embodmient shown in RGS. 3(a) 
and (b) is directed to matrix switcher units or anrange- 
nrtents MX1 and MX2 for arbitrarHy distributing inputs 
(e.g., video or audio signals of 32 channels, etc.) 
through input tenninals Tit to TI32 to outputs of a 30 
plurality of channels (32 channels) (output temiinals 
Sif to SI32) to deliver the distributed outputs. The 
cross point matrcc 32 for connecting one matrix 
switcher unit MX2 to the other matrix switcher unit 
MX1 to carry out expansion of input/output can be pro- 35 
vided in the matrix switcher units MX1 and MX2: 
Further, an arrangement is employed in which 
expandable output terminals T2i to T232, T3t to 
T332, ...» and expandable output terminals Q2i to 
Q232, Q3, to Q32, ... up to a predetermined maximum 4o 
number of channels (e.g., 256 channels) can be pro- 
vided in the matrix switcher units MX1 and MX2. 

Namely, in the matrix switcher unit MX1 of FIG. 
3(a), the cross point matrix 31 has a matrix size of 32 
x 32, and the cross point matrix 32 has a mabix size 4$ 
of 224 X 32. Accordingly, In the matrix switcher unit 
MX1, the size of 256 x 32 is provkied as a whole by 
the cross point matrix 31 and the cross point matrix 32 
for expansion. Here, inputs of 32 channels ch 1 to ch 
32 delivered to respective input tenninals T1, to TI32 so 
of an input terminal group 11 are transmitted to the 
cross point matrix 31 . This cross point matrix 31 arbit- 
rarily distributes these respective inputs of 32 chan- 
nels to output distributed outputs from respective 
output tenfninafs SI1 to SI32 of an output terminal 55 
group 21 . Further, inputs of 32 channels from the input 
terminal group 11 are outputted through the expand- 
able output terminals Q2i to Q232, Q3, to Q3a2, .... 



Q8t 0832 (indications of terminals 04^, to 0432* 
Q8| ... Q832are omitted in the Figure) of 7 expandable 

output tenminai groups 22, 23 28 (indications of 

tenninal groups 24 to 28 are omitted). Namely, since 
32 expandable output tenminals are provided with res- 
pect to seven expandable output terminal groups, the 
number of output temitinals is equal to 224 in total. 
Further, seven input terminal groups 12, 13, .„ 18 
(indications of terminal groups 14 to 18 are omitted) 
are connected to the expandable cross point matrix 
32. Further, input tenninals T2t toT232.T3i ioJS^ 
T8t toT832(indicatlonsof terminals T4, to T432, ... T81 
t6T832 are omitted) of 32 channels are arranged in 
these respective expandable input terminal groups. 
Accordingly, since 32 expandable input tenninals are 
provided every 7 expandable input terminal groups, 
the total number of input tenninals is equal to 224. 

In the apparatus of the first embodiment, by con- 
necting the terminals of these expandable input and 
output groups to the expandable input/output termi- 
nals of a matrix switcher apparatus of an alternative 
of this embodiment expansion of the matrix size can 
be conducted. Namely, e.g., in the case of carrying 
out distribution to outputs of inputs by using only one 
apparatus of the first embodiment shown in FIG'. 3(a), 
inputs of 32 channels delivered to the input tenninal 
group 11 are distributed to the output tenminai group 
21 by using the cross point matrix 31 of the matrix size 
(32 X 32). At this time, by connecting the expandable 
input^output terminal groups of the mahix switcher 
apparatus of the alternative of this embodiment and 
the expandable input/output termhal groups to each 
other, a matrix size of 32 x 32 or more can be realized. 
For example, where the apparatus of this embodiment 
and a single matrix switcher apparatus of the allema- 
tive of this embodiment are connected to each other, 
a matrix size of 64 x 64 is provided. Further, where the 
apparatus of this emtxxliment and seven matrbc 
switcher apparatuses of the altemaUve of this embo- 
dnnent are connected to each other, a matrix size of 
256 X 256 can be realized. 

Explanation will now be given in connection with 
the case where one matrix switcher apparatus of an 
alternative of this embodiment is used to realcze the 
matrix size of 64 x 64. The matrix swilcher unit MX2 
of RG. 3(b) is the same as the matrix swftcher unit 
MX1 of FIG. 3(a). 

Inputs of respective channels of 1 ch to 32 ch are 
delivered to the input tenninal group 11 of the matrix 
switcher apparatus MX1, and inputs of respective 
channels of 33 up to 64 channels are delhrered to the 
input terminal group 11 of the matrix switcher 
apparatus MX2. Here, terminals of the expandable 
output terminal group 22 of the apparatus MX1 are 
connected to terminals of the expandable input termi- 
nal group 12 of the matrix switcher unit MX2, respect- 
ively. Further, terminals of the expandable input 
terminal group 12 of the matrix switcher apparatus 
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MX1 are connected to terminals of the expandable 
output temirnal group 22 of the matrix switcher unit 
MX2, respectively. Namely, s^nals of channels 1 ch 
to 32 ch deKivered to the unit MX1 are transmitted to 
the expandat}le Input tenmina! group 12 of the matrix s 
switcher unit MX2 through the expandalrfe output ter- 
minal group 22 of the unit MX1. Further, stgnais of 
channels 33 ch to 64 ch delh^ered to the matrix 
switcher unit MX2 are transmitted to the expandat)fe 
input terminal group 12 of the matrix switcher unit io 
MX1 through the expandable output terminal group 22 
of the unit MX2. For this reason, for example, in the 
case of distributing signals of the channel ch 1 at the 
matrix switcher unit MX1 to output terminals SI32 of 
the unit MX1 to provide distributed outputs, signals of 15 
the channel ch 1 delivered to the Input tenninat T1, of 
the matrix switcher unit MX1 are distn*buted to the out- 
put terminal slgj of the unit MX1 by the selection of a 
corresponding switch in the cross point matrix 31 of 
the unit MX1 . Further, for example, in the case of dis- 20 
tributtng signals of the channel ch 64 at the matrix 
switcher unit MX2 to the output tenfninal S1 1 of the unit 
MX2 to provide the distributed output, signals of the 
channel ch 64 delivered to the Input tenninal tl32 of 
the unit MX2 are distributed to the output tenninal S 1 1 25 
of the unit MX2 by the selection of a corresponding 
switch in the cross point matrix 31 of the unit MX2. 
Further, for example, in the case of distributing signals 
of the channel ch 2 delivered at the matrix switcher 
unit MX1 to output terminals SI2 of the matrbc switcher 30 
unit MX2 to output distributed outputs, s^nals of the 
channel ch 2 delivered to the input tenninal TI2 of the 
matrbc switcher unit MX1 are delivered to the cross 
point matrix 32 of the unit 32 through the output ter- 
minal Q22 of the expandable output tenninal group 22 35 
of the matrix switcher unit MX1 . and through the Input 
terminal T22 of the expandable input terminal group 
1 2 of the matrix switcher unit MX2. When correspond- 
ing switches in the cross point matrices 32 and 31 of 
the unit MX2 are selected, the at>ove-mentioned sig- 40 
nals are distributed to the output terminal SI2 of the 
unit MX2. 

In the atx)ve-described case of FIG. 3, there is 
shown an example of connection of two matrix 
switcher units. For example, three n>atrix switcher 45 
units are connected to each other. At this time, a mat- 
rix size of 96 x 96 can be reaTized. In this case, inputs 
of respective channels of 65 ch up to 96 ch are delhr- 
ered to the input tenninal group 11 of the third matrix 
switcher unit MX3 (of which indication is omitted). The so 
connection between these three matrix switcher units 
MX1. MX2 and MX3 Is as follows. Namely, the con- 
nection between the expandable output terminal 
groups 12 and 22 of the matrix switcher units MX1 and 
MX2 is the same as that in the case shown in FIG. 3. 55 
Here, the expandable input tenninal group 13 of the 
matrix switcher unit MX1 is connected to each of the 
input terminal groups of the expandable output termi- 



nal group 23 of the matrix switcher unit MX3, and the 
expandable output terminal group 23 of the matrix 
switcher unit MX1 is connected to the expandable 
input tenninal group 13 of the unit MX3, Further, the 
expandable input terminal group 13 of the matrix 
switcher apparatus MX2 is connected to the expand- 
able output tenninal group 22 of the matrix switcher 
unit MX3. In addition, the expandable output terminal 
group 23 of the matrix switcher unit MX2 is connected 
to the expandable input terminal group 12 of the unit 
MX3. 

In the case of making connections as described 
above between three matrix switcher units to distri- 
bute. e.g., signals of the channel ch 32 delivered at 
the matrix switcher unit MX1 to the output tenninal si ^ 
of the thW mabtc switcher unit MX3 of this embodi- 
ment to provide the distributed outputs, signals of the 
channel 32 delivered to the input terminal TI32 of the 
matrix switcher unit MX1 are transmitted to the cross 
point matrix 32 of the unit MX3 through the output ter- 
minal Q332 of the expandable output terminal group 
23 of the matrix switcher unit MX1, and through the 
input terminal T232 of the expandable input tenninal 
group 13 of the matrix switcher unit MX3. When cor- 
responding switches in the cross point matrices 32 
and 31 of the unit MX3 are selected, the above-men- 
tioned signals are distributed to the output terminal 
sit of the unitMX3. 

Meanwhile, in the previously described conven- 
tional matrix switcher apparatus, basic units having a 
matrix size of 16 x 16 or 32 x 32 are ordinanly accom- 
modated within a standardized casing, such as, for 
example, so called EIA (Electronic Industries Associ- 
ation) unit, etc. All other components, e.g., power sup- 
ply and/or controller (CPU), etc. for the switch of the 
apparatus are provided within the casing (every basic 
nits). For this reason, in order to realize a matrix size 
of. e.g., 256 x 256 by using this conventional 
apparatus, as previously described. 64 basic units are 
required, and 64 casings are also required as a whole. 
As a result, the system necessarily becomes large. 
Since casings and power supplies, etc. are requn^ed 
for the all, the cost is increased. On the contrary, in the 
matrbc switcher unit of this emlxxiiment. one matrix 
switcher unit has a matrix size of 256 x 32, and the 
above-mentioned power supply, and controller, etc. 
are arranged in this unit having the size of 256 x 32. 
In the case where the unit of EIA is used, the size of 
the casing for the apparatus of this embodiment can 
be held down to substantially two times larger than 
that of the conventional casing. For this reason, even 
in the case of seven units necessary for realizing a 
matrix size of 256 x 256, the size of the entirety of the 
system for the matrix switcher apparatus of this ewbo- 
diment can be reduced to that of about (7 x 2)/64 in 
the case of realizing the matrix size of 256 x 256 with 
the conventional apparatus. Further, since H is suffh 
cient to use casings and/or power supplies, etc. cor- 
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responding to seven units, the cost can be held to a 
low value. 

For the above-described reasons, in the 
apparatus of the first embodiment, by connecting 
seven matrix switcher units at the nnaximum. matrix 
size of 266 x 256 can be realized. Even in this case, 
the scale of the system can be snnaller than that of the 
conventional apparatus, and the cost can be reduced 
to more degree. 

RG. 4 Is a block diagram shoving the outline of 
the configuration of a matrix switcher apparatus 
according to a second embodiment of this invention. 
The matrix swftcher unit MS1 of the second embodi- 
ment shown in FIG. 4 conrtprises a primary switch XP1 
serving as a first cross point matrix including the input 
tenninals of a plurality of channels (e.g., 32 channels), 
and output terminals of at least partial channels (e.g.. 
4 channels) of the plurality of channels and expand- 
able channels (28 channels) to the other ntatrix 
switcher unit MS2 (which is the same conf^uration as 
that of the matrbc swftcher unit MS1 and its indication 
is omitted), and a secondary switch XP2 serving as a 
second cross point matrix including input terminals of 
the partial channels (4 channels) from the primary 
switch XP1 and ^andabte channels (28 channels) 
firom the other matrix switcher unit MS2, and output 
tenmtnals of partial-channels (4 channels) of the mat- 
rix switcher unit MS1. Here, the alwve-mentioned 
primary and secondary switches XP1 and XP2 can be 
constructed at least on a single substrate. 

Namely, in RG. 4, there is employed an anrange- 
ment in which eight substrates on which the primary 
and second^ switches XPt and XP2 are anranged 
are used to arbitrarily distribute inputs of 32 channels 
to provide the distributed outputs. The switches XP1 
and XP2 are arranged on a single substrate of the 
matrix switcher unit MSI have both, e.g.. a matrix size 
of 32 X 32. Here, signals of four channels 1 ch to 4 ch 
are delivered to four input terminals of 32 input termi- 
nals of the primary switch XP1. Further, signals of 4 
channels from other respective seven substrates (28 
channels ch 5 to ch 32 in total) are delivered to the 
remaining 28 input tenminals. At this time, the prin^ry 
switch XP1 has a function to make a selection up to 
4 channels from these input 32 channels by the switch 
selection to output selected ones. The 4 channel out- 
puts at the primary switch XP1 are transmitted to the 
secondary switch XP2. Further, the remaining 28 
channels of the primary switch XP1 are connected to 
output terminals (expandable output terminals corre- 
sponding to 28 channels) to the other matrix switcher 
unit MS2, respectively. In addition, four channel out- 
puts from tfie primary switch XP1 are delivered to the 
secondary switch XP2, and 28 channel outputs from 
the expandable output temiinals of the other matrix 
switcher unit MS2 are delivered to the secondary 
switch XP2 through expandable output terminals. 
Namely, this secondary switch XP2 has a function to 



make a selection up to arbitrary 4 channels, by switch 
selection, from 32 channels in total of 4 channel inputs 
from the primary switch XP1 and 28 channel inputs 
from the other matrix switcher apparatus MS2 to out- 

5 put them. The matrix size of 32 x 32 is realized by such 
e^ht substrates. 

FIG. 5 shows an actual configuration of the 
above-<iescrit)ed matrix switcher apparatus of the 
second embodiment, and an example in which matrix 

10 size of 64 X 64 is realized by connection of two matrix 
switcher units. 

In the matrbc switcher apparatus MSI of FIG. 5, 
the above^escribed eight substrates are used to 
rearize a matrbc size of 32 x 32. Further, the matrix 

15 switcher unit MS1 and the matrix switcher unit MS2 of 
the same structure as MSI are connected to realize 
the matrix size of 64 x 64. 

Namely, in FIG. 5, the primary switohes XPI1, to 
XPIe of substrates U1 to U8 (indications of actual con- 

20 figurations of U3 to U8 are omitted) of the matrix 
switcher apparatus MS1 can provide inputs of 32 
channels of inputs of respective 4 channels through 
input tenninals 71 . to 7I32 (temiinal 7I9 and tenminals 
succeeding thereto are omitted) and inputs every res- 

25 pecthre 4 channels (28 channels in total) lirom the 
other seven substrates through the bus BU for inter- 
face in the unit to select and output 4 channels of 
these channels, respectively. Here, the above-men- 
tioned four channel inputs to the respective primary 

30 switches XP1 to XP1 e are delivered through buffer cir- 
cuits 61 1 to 6l8 (indications of circuit 6I3 and circuits 
succeeding thereto are omitted) each comprised of an 
amplifier, or a latch circuit, etc. Further, outputs from 
the control circuit 60 cximprised of a master clock gen- 

35 eration circuit 62 and a CPU 63 are delivered to the 
latch circuits 61, to 61^. respecth/ely. From the CPU 
63, a control signal for switch selection at the primary 
and secondary switches are also outputted. Further, 
outputs of the remaining 28 channels of the respective 

40 primary switches XPI^ to XPIs are transmitted to one 
expandable input tenminal group of the expandable 
input/output terminal section 50 of the other matrix 
switcher unit MS2 from a certain expandable output 
temunal group of expandable output temiinal groups 

45 51, to 5I7 of the expandable input/output section 50 
through the bus CB for expandable interface. Here, 
seven expandable output terminal groups 51, to 51 7 
of the expandable input/output terminal section 50 are 
each comprised of temninals corresponding to 32 

50 channels, and can be connected to the matrix 
switcher unit of the alternative of this embodiment 
every respective output terminal groups. Accordingly, 
matrix size of 256 x 256 can be realized at the 
maximum by 32 channels at the matrix switcher MSI 

55 and 224 channels in total at the other matrix switcher 
unit connected to the seven expandable output termi- 
nal groups 51i to 5I7. Further, to secondary switches 
XP2, to XP2b (indfcatfons of switoh XP23 and 
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switches succeeding thereto are omitted), respective 
4 channel outputs from the prfmaiy switches XPi, to 
XPle are delivered, and respective 28 channel out- 
puts from the expandable output temriinal group of the 
expandable input/output tenninal section 50 of the s 
other matrix switcher unit MS2. At the secondary 
switches XP2i to XP2e. arbitraiy channels up to 4 
channels are taken out, by switch selection, through 
output terminals 81, to 8I32 (indications of tenninal 
81 a and terminal succeeding thereto are omitted), 10 
from 32 channels of 4 channels plus 28 channels deli- 
vered thereto, respectively. 

Here, for example, in the case where s^nals of 
the channel ch 1 delivered to the input terminal 71 1 of 
the substrate Ui at the matrix switcher unit MSI are is 
outputted to the output terminal 81, of the unit MSI, 
signals of the channel ch 1 through respective ele- 
ments of the buffer drcuit 61, are fransmitted to the 
primary switch XPI,. After switch selection is canied 
out at the primary switch XPIt (respecth^ primary 20 
switches of the other substrates are all placed in OFF 
state), the above-mentioned signals are transmitted 
to the secondary switch XP2,. At this switch, switch 
selection is carried out in the same manner as stated 
above and such signals are then outputted from the 25 
output terminal 8I1. Further, for example, in the case 
where signals of the channel ch 5 delivered to the 
input tenninal 71 5 of the substrate U2 at the matrix 
switcher unit MS1 are outputted to the output tenninal 
8I4 of the substrate UI of the unit MSI . the signals of 30 
the channel ch 5 are transmitted to the secondary 
switch XP2, of the substrate UI as the result of the 
fact that swftch selection Is carried out at the primary 
switch XPi of the substrate UI (primary switches of 
other substrates are alt placed in OFF state). Also at 35 
the secondary switch XP2t, switch selective proces- 
sing is cammed out. The signals thus processed are 
outputted from the output terminal 81 4. Further, for 
example, in the case where signals of the channel ch 
6 delivered to the input terminal 71 e of the substrate 40 
U2 at the matrbc switcher unit MSI are outputted to the 
output tenronal 8I5 of the subsfrate U2 of the other 
matrix switcher unit MS2, signals of the channel ch 6 
are transmitted to the secondary switch XP22 of the 
substrate U2 of the unit MS2 through the expandable 45 
output temninal group 51, of the expandable 
Input/output terminal section 60, and through a corre- 
spondmg expandable input terminal group of the 
expandable output tenninal section 50 of the other 
matrix switcher unit MS2 as the result of the fact that 50 
switch selection at the primary switch XPI2 of the sub- 
strate U2 is carried out (primary switches of other sub- 
strates are all placed in OFF state.) At the secondary 
switch XP22. swftch selection is can-ied out, and sig- 
nals thus selected are outputted from the output ter- 55 
minal 81 5. Further, for example, in the case where 
signals of the channel ch 36 delivered to the input ter- 
minal 7I4 of the substrate UI of the other matrix 



switcher unit MX2 are outputted to the output terminal 
8I2 of the substrate UI of the matrix switcher unit 
MSI, signals of the channel ch 36 are transmuted to 
the secondary switch XP2, of the substrate UI of the 
unit MS1 through a corresponding expandable output 
terminal group of the expandable input/output termi- 
nal section 50, and through, e.g., a corresponding 
expandable input tenminal 52/ of the expandable out- 
put tenninal section 50 of the matrix switcher unit MS1 
as the result of the fact that switch selection is carried 
out at the primary switch XP1 , of the substrate UI of 
the matrix switcher apparatus MS2 (prnmary switches 
of other substrates are all placed in OFF state). At the 
secondary switch XP2i. switch selection is then car- 
ried out Such s^nals thus selected are outputted 
from the output tenninal 8I2. 

Namely, while, in the above-described matrbc 
switcher apparatus of the second embodiment, eight 
substrates are used to realize a matrix size of 32 x 32, 
e.g., a single substrate may be only used to realize a 
small scale matrix switcher apparatus having a matrix 
size of 4 X 4. Further, by connecting a plurality of 
switcher units of the second embodiment, the matrix 
size can be expanded. For example, by connecting, 
to each other, only eight matrix switcher units of this 
embodiment, matrix size of 256 x 256 at the maximum 
can be provided. Since the matrix size of 256 x 256 
at the maximum can be provided by eight units in this 
way, the cost can be reduced. 

The mafrbc switcher apparahjs of this invention is 
adapted so that it can have therein a cross point mat- 
rix for connecting one switcher unit to the other 
switcher unit to expand input/output, and that 
input/output terminals expandable up to a predeter- 
mined maximum number of channels can be provided 
in the apparatus. Accordingly, for example, even if the 
mafrix size of 256 x 256 is employed, the scale of the 
entirety of the system can be compact, and the cost 
can be reduced. Further, the matrix switcher 
apparatus of this invention is adapted so that it com- 
prises a cross point matrix including input terminals of 
a plurality of channels and output tenninals of at least 
partial channels of the plurality of channels and chan- 
nels expandable to other switcher units, and a cross 
point matrix including expandable input terminals 
from partial channels and other switcher units, and 
output tenninals of partial channels of the apparatus. 
Accordingly, this apparatus can make alteration from 
a small matrix size, such as, for example, 4 x 4 to a 
large matrix size, such as. for example. 256 x 256. In 
addition, even if a mafrix size of, e.g., 256 x 256 at the 
maximum is employed, the entirety of the system can 
be compact, and the cost can be reduced. 



Claims 

1 . A mafrix switcher apparatus adapted to arbitrarily 
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distribute inputs of a plurality of channels to out- 
puts of a plurality of channels to deliver the distrh 
tiuted outputs, 

charaaenzed in that said matrix switcher 
apparatus is perrnitted to have therein a cross 5 
point nratrix adapted for connecting one matrix 
switcher unit to any other matrix switcher unit or 
units to carry out expansion of input/output, and 

that input and output tenrunals expandatrfe 
up to a predetermined maximum number erf chan- io 
nets can be provided In said matrbc switcher 
apparatus. 

2. A matrix switcher apparatus according to claim 1 . 

characterized in that at least controller for is 
controlling said cross point matrix and driving 
power supply are arranged in a casing of said 
matrbc switcher apparatus. 

3. A matrix switcher apparatus according to daim 1 20 
or 2, 

characterized in that a cross point matrix 
adapted for input/output and said cross point mat- 
rix adapted for expansion of input/output are 
arranged in a predetermined standardized casing 25 
of said matrbc switcher apparatus. 

4. A matrix switcher apparatus adapted to arbitrarily 
distribute inputs of a plurality of ctiannels to out- 
puts of a plurality of channels to deliver the distrl- 30 
buted outputs, 

said apparatus comprising; 

a first cross point matrix inc:luding sard 
input terminals of the plurality of channels, and 
output terminals of at least partial channels of 35 
said plurality of channels and channels expand- 
able up to any other matrbc switcher unit or units, 
and 

a secx>nd cross point matrix including input 
terminals of said partial channels from said first 40 
cross point matrix, and expandable channels 
from any other matrix switcher unit or units, and 
output tenninals of partial channels of said matrix 
switcher apparatus 

45 

5. A matrix switcher apparatus according to clabn 4, 

characterized in that said first and second 
cross point matrices are constructed at least on a 
single substrate. 

50 

6. A matrix switcher apparatus according to daim 4 
or 5, which comprises control drcuit for control- 
ling said first and second cross point matrk^es. 
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